NDPK-A (but not NDPK-B) and AMPK alpha1 (but not AMPK alpha2) bind the cystic fibrosis transmembrane conductance regulator in epithelial cell membranes.
Cystic fibrosis (CF) results from mutations within the cystic fibrosis transmembrane-conductance regulator (CFTR) protein. The AMP-activated protein kinase (AMPK) is a heterotrimer composed of different isoforms of the alphabetagamma subunits, where the alpha1 catalytic subunit binds CFTR. Nucleoside diphosphate kinase (NDPK, NM23/awd) converts nucleoside diphosphates to nucleoside triphosphates but also acts as a protein kinase. We recently showed that AMPK alpha1 binds NDPK-A in lung epithelial cytosol. Here we report that in the plasma membrane of human airway epithelial cells, NDPK-A and AMPK alpha1 associate with the plasma membrane via CFTR. We show that the regulatory domain of CFTR binds NDPK-A whereas AMPK gamma1 or gamma2 bind the first nucleotide binding domain (NBD1) and AMPK alpha1 binds the second (NBD2) of CFTR. We also show that NDPK-A specifically binds AMPK alpha1 and AMPK gamma2 subunits, thereby specifying the isozyme of AMPK heterotrimer that associates with CFTR at the membrane. Thus, the combined data provide novel insight into the subunit composition of the epithelial CFTR/AMPK/NDPK complex, such that: CFTR interacts specifically with AMPK alpha1, gamma2 and NDPK-A and not NDPK-B or AMPK gamma1.